The effect of polyunsaturated fatty acids on rat adipocyte lipogenesis: the role of protein kinase C, calcium and calmodulin.
Linolenic acid, a polyunsaturated fatty acid, has an insulin synergizing stimulatory effect on adipocyte lipogenesis. Since phorbol esters are also known to exert a similar effect through the activation of protein kinase C, and since they have fatty acid moieties, we investigated whether linolenic acid exerted its stimulatory effect through protein kinase C activation and whether calcium was involved in this mechanism. Our experiments show that H7, an inhibitor of protein kinase C; verapamil, a calcium blocker; and calmodulin inhibitors inhibited basal, insulin- and linolenic acid-stimulated lipogenesis. They also negated the insulin synergizing effect of linolenic acid. We conclude that linolenic acid, and possibly other unsaturated fatty acids, exert their stimulatory effect through stimulation of protein kinase C, calcium entry and calmodulin activation. These three processes are also important in maintaining basal lipogenesis.